DELISTING 

GUIDANCE  MANUAL 

FOR  HAZARDOUS  WASTES 


JANUARY,  1988 


ONTARIO 
MINISTRY  OF 
THE  ENVIRONMENT 


TABLE  OF  CONTENTS 


1 . 0    INTRODUCTION '^ 

1 . 1  Purpose  of  this  Manual  1 

1.2  Listing  of  Hazardous  Wastes  under 

Regulation  309 ^ 

1.3  Rationale  for  the  Listing/Delisting  Process  8 


2 . 0    STEPS  OF  THE  DELISTING  PROCESS  10 


3 . 0    INFORMATION  REQUIRED  1^ 

3.1  Description  of  the  Manufacturing  Processes  14 

3.1.1  General  Information  of  the  Process  15 

3.1.2  Assessment  of  Hazardousness  16 

3.1.3  Special  Procedures:  Petroleum  Refinery  24 

3.1.4  Special  Procedures:  Multiple  Waste  Treatment.  28 

3 . 2  Nature  of  the  Waste  30 

3.2.1  Description  of  Waste  30 

3.2.2  Quality  Assurance  and  Quality  Control 

(QA/QC)  31 

3.2.3  Sampling  of  Waste  33 

3.2.3.1  Representative  Sampling  34 

3.2.3.2  Sampling  Equipment  35 

3.2.3.3  Specific  Sampling  Techniques  35 

3.2.3.4  Sampling  Handling,  Storage 

and  Documentation  36 

3.2.4  Selection  of  Waste  Analytical  Methods  38 

3.2.4.1  Tests  for  characteristics  39 

3.2.4.2  Tests  for  Constituents  40 

3.3  Description  of  Waste  Management  Practices  43 


4.0    HOW  TO  COMPLETE  THE  DELISTING  APPLICATION  FORMS  45 

General  Identification  46 


4 

1 

Part 

A 

4 

2 

Part 

B 

4 

3 

Part 

C 

4 

4 

Part 

D 

Manufacturing  Processes 


50 


Waste  Stream  ^5 

Waste  Management  Practices  71 


r> 


BIBLIOGRAPHY 


APPENDICES: 

Hazardous  Waste  Definitions 
Extraction  Procedures  for  Oily  Waste 
Hazardous  Constituents 


Regulation  11/82:   Waste  Management  -  PCB's 
Delisting  Application  Form 


1.0   INTRODUCTION 

1.1   Purpose  of  this  Manual 

Under  Regulation  309  of  the  Environmental  Protection 
Act  (EPA),  the  Ontario  Ministry  of  the  Environment 
(MOE)  has  listed  more  than  95  industrial  waste 
streams  as  hazardous  industrial  wastes,  (Reg.  309 
Schedule  1)  and  more  than  670  commercial  products  as 
acute  hazardous  or  hazardous  waste  chemicals  (Reg. 
309,  Schedule  2,  Parts  A  and  B) .  These  wastes  were 
listed  because  they  typically  and  frequently  exhibit 
one  or  more  of  the  characteristics  of  hazardous 
wastes,  or  they  contain  certain  specific  consti- 
tuents that  are  known  to  be  toxic  or  otherwise 
hazardous.  If  a  waste  from  any  facility  can  be 
identified  in  Schedule  1  or  if  a  product/  byproduct, 
identified  in  Schedule  2  (A  and  B),  is  disposed  of 
as  a  waste,  the  waste  is  regulated  as  hazardous. 
Schedules  1  and  2  were  derived  from  similar  lists 
prepared  by  the  United  States  Environmental 
Protection  Agency  (USEPA) . 

The  Ministry  provides  for  an  ongoing  mechanism  for 
adding  hazardous  wastes  to  the  existing  lists.   This 


listing  process  may  be  initiated  by  members  of  the 
public,  industry  or  government.  This  request  for 
examination  of  an  unlisted  waste  (believed  to  be 
hazardous)  may  be  directed  to  the  Waste  Management 
Branch  of  the  Ministry  and  does  not  require  the 
proponent  to  submit  extensive  documentation.  The 
listing  procedures  of  the  Ministry  are  under 
development  and  should  be  available  in  fall,  1988. 
Generally  speaking,  each  listed  substance  will  have 
a  background  document  providing  the  rationale  for 
such  listing. 

The  MOE  recognizes  however,  that  a  listed  waste  from 
a  particular  facility  may  not  actually  be  hazardous. 
This  could  be  the  case  if  the  waste: 

a)  does  not  exhibit  the  characteristics  or  does  not 
contain  the  constituents  for  which  it  was 
originally  listed; 

b)  contains  these  constituents  at  relatively  low 
concentrations  (below  any  concentration  of 
concern,  considering  the  waste  management 
practices  used)  .  A  decision  on  this  must  draw 
upon  existing  standards  and  guidelines  in 
various  jurisdictions  and  may  require  a  risk 
assessment.  When  very  little  information  is 
available  as  to  the  health  and  environmental 
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risk  of  the  waste,  the  waste  shall  not  be 
delisted.  This  is  to  ensure  that  the  decisions 
will  be  conservative  and  err  on  the  side  of 
caution. 

These  situations  could  occur,  for  example,  if  a 
facility  uses  or  processes  raw  materials  different 
from  the  ones  assumed  when  the  Regulation  was 
written.  Regulation  309  {Sections  1  (2),  1  (26)  and 
1  (28))  provides  the  opportunity  to  "delist"  such  a 
waste,  in  other  words,  to  exclude  it  from  the 
Schedule. 

It  should  be  noted  that  once  delisted,  the  waste 
still  remains  a  waste,  and  will  have  to  be  managed 
according  to  practices  required  as  part  of  the 
approval  of  any  delisting.  It  is  also  emphasized 
that  dilution  of  a  waste  as  a  strategy  is  not 
acceptable  to  the  Ministry. 

The  purpose  of  this  manual  is  to  assist  generators 
of  hazardous  wastes  wishing  to  submit  a  delisting 
application.  To  ensure  that  hazardous  wastes  do  not 
endanger  the  environment,  the  delisting  procedure 
requires  the  submission  of  the  following 
information: 
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a)  processes  and  chemicals  used; 

b)  results  of  tests  for  hazardous  constituents  and 
hazardous  waste  characteristics; 

c)  waste  management  practices  currently  in  effect, 
on-site  and  off-site; 

d)  identification  of  proposed  waste  management 
sites  and  practices  when  and  if  waste  is 
delisted;  and  status  of  the  waste  if  delisted 
(e.g.  still  hazardous  for  other  reasons,  liquid 
industrial,  municipal,  etc.); 

e)  other  related  information. 

Due  to  the  complexity  and  the  extent  of  information 
required,  this  manual  is  intended  to  provide 
guidance  in  hopes  of  reducing  costly  delays  during 
the  delisting  process.  It  is  suggested  that  the 
applicant  obtain  a  copy  of  Regulation  309  (from  the 
local  Ministry  office),  as  frequent  references  are 
made  to  this  regulation.  Detailed  discussions  with 
the  appropriate  Regional  and  Waste  Management 
Branch  staff  prior  to  submitting  an  application  is 
essential . 

1 .2   Listing  of  Hazardous  Wastes  under  Regulation  309 

It  is  important  for  the  applicant  to  understand  how 
hazardous  waste  is  defined  and  listed,  because  the 
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listing  rationale  forms  the  basis  for  the  delisting 
process. 

The  Ministry  of  the  Environment  is  using  the  same 
initial  approach  for  listing  hazardous  wastes  as  the 
one  used  by  the  United  States  Environmental  Protec- 
tion Agency  (USEPA)  (see  Bibliography).  Minor 
changes  were  incorporated  in  the  writing  of  Regula- 
tion 309,  to  reflect  Ontario  and  Canadian  require- 
ments. Any  waste  is  listed  as  hazardous  waste  if  it 
meets  one  or  more  of  the  following  criteria,  or  is  a 
waste  of  a  type  or  from  a  type  of  waste  stream  which 
typically  meets  one  or  more  of  the  following 
criteria: 

1)   It   exhibits   any  one  of  the  hazardous  waste 
characteristics : 

Ignitable 
Corrosive 
Reactive 
Radioactive 
Leachate  Toxic 

(Refer  to  Section  3.2.3.1  and  Appendix  A  for 
further  details.) 


2)  It  has  been  found,  by  scientific  research,  to  be 
fatal  to  humans  in  low  doses;  or,  in  the  absence 
of  human  toxicity  data,  it  has  any  of  the 
following  properties: 

°      an  oral  LDso  (rat)  less  than  50  mq/kg, 

°      an  inhalation  LDso  (rat)  less  than  2  mg/L, 

or 
°      a  dermal  LDso  (rabbit)  less  than  200  mg/kg; 

(LDso  refers  to  the  contaminant  dose  where  50% 
of  the  specimens  (rats,  rabbits,  etc.)  died). 

or  it  has  been  found  to  otherwise  cause  or 
contribute  to  serious  irreversible  or  incapaci- 
tating illness.  Such  a  waste  is  called  an  acute 
hazardous  waste,  and  is  subject  to  control  at 
smaller  quantities  than  other  hazardous  wastes. 

3)  It  contains  one  or  more  of  the  hazardous  con- 
stituents listed  in  Appendix  C  of  this  manual, 
unless  after  consideration  by  the  MOE,  the  waste 
does  not  pose  a  substantial  threat  to  human 
health  or  the  environment  when  improperly 
managed  or  disposed  of. 
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Many  of  these  constituents  have  been  shown  to 
cause  cancer,  genetic  mutation  or  embryonic 
damage  in  humans  or  other  animals. 

Using  these  criteria,  three  lists  of  hazardous 
wastes  were  produced  and  are  included  in  Regulation 
309: 

i)     Hazardous  industrial  wastes  (Schedule  1) . 

These  consist  of  spent  solvents  and  electro- 
plating wastes  (non-specific  sources)  and 
residues  from  manufacturing  and  wastewater 
treatment  processes  (specific  sources). 

ii)  Acute  Hazardous  waste  chemicals  (Schedule  2, 
Part  A) ;  discarded  commercial  chemical 
products,  of f -specif ication  manufacturing 
intermediates  and  spill  residues  thereof. 
This  list  is  based  on  all  three  criteria 
noted  above.  The  definition  of  commercial 
waste  chemicals  includes  materials  such  as 
pharmaceutical  or  pesticide  waste  products 
that  contain  active  ingredients  from 
Schedules  2  (A)  and  2  (B) .  Active  ingredients 
are  chemical  constituents  that  have  been 
included  in  a  formulated  product  for  an 
intended  effect. 
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iii)  Hazardous  Wastes  Chemicals  (Schedule  2,  Part 
B);  these  discarded  commercial  chemical 
products,  of f -specif icat ion  intermediates  are 
less  hazardous  than  the  ones  mentioned  above. 

Unlike  the  listing  approach  used  in  Schedule  1  and 
2,  other  wastes  fall  within  the  definition  of 
hazardous  waste  if  they  meet  one  or  more  of  the 
hazardous  characteristics,  as  outlined  in  Appendix  A 
(i.e.  ignitability,  corrosivity,  reactivity,  radio- 
activity and  leachate  toxicity) .  In  addition, 
pathological  and  PCB  wastes  are  specifically 
identified  as  hazardous  in  the  Regulation. 

1. 3   Rationale  for  the  Delisting  Process 

Because  of  the  complexity  of  the  toxicity  evalua- 
tion of  certain  chemicals,  some  wastes  from  specific 
industries  and  active  chemical  ingredients  of 
commercial  wastes  have  been  listed  in  Regulation 
309.  However,  the  MOE  has  made  provisions  in 
Regulation  309  for  a  process  of  delisting  of 
hazardous  wastes  from  Schedule  1  and  Schedule  2 
(Parts  A  and  B) . 

The  applicant  must  show,  by  means  of  a  comprehensive 
sampling,  testing  and  reviewing  program,  that  the 
waste  in  question  does  not  meet  any  of  the  criteria 
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for  which  the  waste  was  originally  listed.  In  addi- 
tion, the  applicant  must  provide  additional  informa- 
tion regarding  other  hazardous  properties  or  other 
constituents  present  in  the  waste  at  significant 
levels.  Other  potential  impacts  of  the  waste 
delisting  must  be  considered:  effect  on  the 
specific  site,  impact  upon  alternative  waste 
disposal  facilities  and  provincial  waste  management 
practices . 

The  delisting  process  requires  that  the  applicant 
provide  a  comprehensive  description  of  the  waste  to 
be  delisted,  so  that  the  additional  possibility  of 
the  presence  of  other  factors  (other  than  those  for 
which  the  waste  was  originally  listed)  which  might 
cause  the  waste  to  be  hazardous,  can  be  evaluated. 

While  the  delisting  process  appears  to  require  a 
large  volume  of  information,  it  is  justified  by  the 
seriousness  of  the  harm  that  could  result  if 
hazardous  wastes  were  to  be  improperly  delisted  and 
thus  allowed  to  endanger  the  environment.  The 
clean-up  costs  could  significantly  exceed  the 
savings  in  waste  management  costs  resulting  from  a 
delisting  error.  Therefore  all  aspects  must  be 
considered  in  detail. 
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2.0   STEPS  OF  THE  DELISTING  PROCESS 

This  section  summarizes  the  delisting  process.  Each  step 
is  detailed  in  the  following  sections  and  illustrated  in 
Figure  1. 

1)  Submission  of  application 

Once  the  applicant  is  familiar  with  the  requirements 
of  the  delisting  process  as  described  in  this 
guidance  manual,  a  delisting  application  can  be  sub- 
mitted to  the  Hazardous  Waste  Listing/Delisting 
Unit(HWL/D  Unit),  Waste  Management  Branch,  of  the 
Ministry  of  the  Environment  (see  Figure  1,  Al ) . 

After  preliminary  review  of  the  original  application 
(Bl),  corrections  and  additional  information  from 
the  applicant  may  be  required  by  the  reviewing 
committees  and  other  regulatory  organizations  (B2). 

2)  Review  of  the  application 

During  a  normal  delisting  exercise,  the  following 
government/public  organizations  will  be  involved  in 
the  review  of  the  application: 

a)   Hazardous   Waste   Listing/Delisting  Unit   (HWL/D 
Unit)  (Bl) 
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Figure  1:  HAZARDOUS  WASTE  DELISTING  PROCESS 
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b)  Hazardous  Waste  List ing/Del ist ing  Committee 
(HWLC)  (internal  MOE  committee)  (Dl) 

c)  Waste  Management  Branch  Director  (El) 

d)  External  Hazardous  Waste  Listing/Delisting 
Advisory  Committee  (HWLAC)  (external  committee) 
(Gl) 

e)  The  Public  (G2) 

f)  Minister  of  the  Environment  (HI) 

3)    The  Ministry's  decision 

A  decision  may,  in  some  occasions,  be  taken  early 
in  the  delisting  process  (F2).  The  application  may 
be  rejected  after  review  by  the  Director  of  the 
Waste  Management  Branch  for  reasons  such  as  the 
incorrect  interpretation  of  Regulation  309,  or 
frivolous  nature  of  the  application. 

However,  in  most  instances,  the  review  and  recom- 
mendations of  the  internal  Ministry  HWLC  are 
presented  to  the  Director  of  the  Waste  Management 
Branch  for  consideration  (El) .  These  recommenda- 
tions are  then  presented  to  the  external  Hazardous 
Waste  Listing/  Delisting  Advisory  Committee  (HWLAC) 
(Gl),  which  is  a  group  of  experts  appointed  by  the 
Minister.  The  terms  of  reference  for  this  external 
advisory  committee  are: 
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a)  to  solicit,  receive  and  review  public  comment 
regarding  the  listing  or  delisting  of  hazardous 
wastes,  and  subsequently  submit  their  advice  to 
the  Minister  directly; 

b)  to  advise  the  Minister  on  the  acceptability  of 
interim  listing  or  delisting  decisions  made  by 
Ministry  staff;  and, 

c)  to  undertake  tasks  and  projects  associated  with 
the  overall  implementation  of  the  newly  intro- 
duced Regulation  309  under  the  EPA  which  speci- 
fies among  other  items,  the  designation, 
exemption  and  classification  of  wastes,  sets 
standards  for  waste  disposal  sites  and  systems, 
entails  generator  {of  waste  registration,  and 
governs  the  use  of  transportation  manifests. 

The  HWLAC's  recommendations  to  the  Ministry  may 
include  public  comments  on  the  issue.  Finally  the 
Minister  of  the  Environment  makes  a  decision  (HI) 
based  on  the  HWLAC  information  and  recommendations. 
These  decisions  are  made  public.  The  delisting  may 
be  granted  (H3),  in  which  case.  Regulation  309  is 
amended  (Jl)  and  the  waste  delisted  is  identified  in 
Schedule  1  (Part  E)  or  Schedule  2  (Part  E)  for  the 
particular  waste  and  site  of  the  applicant;  or  the 
delisting  may  be  denied  (H2).    Interim  decisions 
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based  on  urgent  cases  (with  due  referral  to  HWLAC) 
also  require  amendment  to  the  Regulation  309.  It 
should  be  noted  that  a  delisted  waste  is  still 
classified  as  a  waste.  Subsequent  to  the  amendment 
to  the  Regulation,  the  delisted  waste  (from  the 
specific  site  and  process)  is  listed  in  the  appro- 
priate "E"  Schedule  of  the  Regulation  309,  along 
with  the  specific  range  of  conditions  (with  normal 
raw  material  and  operating  conditions)  under  which 
the  delisting  is  applicable.  Should  the  waste 
exceed  the  maximum  allowable  concentration  of  conta- 
minants, it  would  be  considered  hazardous  and  would 
require  hazardous  waste  disposal. 

3.0   INFORMATION  REQUIRED 

The  MOE  requires  sufficient  information  in  order  to 
determine  the  waste  characteristics  and  the  possible 
presence  of  toxic  constituents  in  the  waste. 

3 . 1   Description  of  the  Manufacturing  Process 

The  MOE  requires  information  on  the  manufacturing 
operations  or  other  processes  which  generate  the 
waste.  The  applicant  may  choose  either  to  provide  a 
detailed  list  of  raw  materials  and  an  evaluation  of 
the  fate  of  these  chemicals  in  the  waste,  or  to  test 
for  Appendix  C  hazardous  constituents  in  the  waste 
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stream.  It  may  also  be  necessary  to  provide 
information  related  to  the  nature  and  quantity  of 
by-products  that  may  be  generated  in  the  process. 

3.1.1   General  Information  of  the  Processes 


The  description  of  the  manufacturing  processes  or 
other  operations  that  produce  the  listed  waste  may 
include  for  example,  and  as  appropriate,  the 
following  items: 

°  A  description  of  production  lines  and  major  items 
of  equipment;  description  also  of  the  stages  of 
the  typical  operation  cycle  (eg.  start-up, 
steady-state  operation,  cleaning  and  maintenance) 
on  a  daily,  weekly,  or  other  basis  as 
appropriate. 

°  A  description  of  any  surface  and  equipment 
preparation,  cleaning,  degreasing,  coating  or 
painting  processes  used  in  the  facility  that  have 
not  been  included  in  the  description  of  the 
production  lines. 

°  A  schematic  diagram  of  all  manufacturing 
processes,  surface  preparation,  cleaning,  and 
other  operations  that  may  contribute  to  the 
waste. 
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The  applicant  needs  to  provide  sufficient 
information  to  allow  the  Ministry  to  understand 
the  process,  how  and  where  the  waste  is  formed,  and 
how  any  toxic  constituents  may  end  up  in  the  waste. 
In  particular,  variations  from  typical  processes  in 
that  industry  should  be  noted. 

3.1.2   Assessment  of  Hazardousness 

The  applicant  may  use  either  of  the  two  approaches 
described  below  to  provide  information  on  those 
constituents  that  may  be  present  in  the  waste. 
Approach  A  relies  on  a  material  inventory  to  assess 
the  nature  of  the  waste,  whereas  Approach  B  relies 
on  a  comprehensive  analysis  program  of  possible 
contaminants.  Prior  consultation  with  the  Ministry 
would  assist  the  applicant  in  making  the  correct 
choice.  In  many  cases.  Approach  'A'  may  be  more 
desirable  when  the  wastes  are  produced  by  stable, 
predictable  processes. 

Approach  A: 

Al)  The  applicant  must  provide  a  list  of  all  mate- 
rials used  in  the  manufacturing  or  other  opera- 
tions that  produce  the  waste.  To  the  extent 
possible,  the  chemical  name  rather  than  the 
generic  name  (e.g.  "sodium  hydroxide"  instead 
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of  "caustic  cleaner")  should  be  used.  The 
approximate  quantities  used  annually  should 
be  specified.  Examples  of  materials  to  be 
included  are: 

Raw  Materials 

Intermediate  Products 

By-Products 

Products 

Oils  and  Hydraulic  Fluids 

Surface  preparation  materials   (such 

as   lubricants,   solvents,   acids, 

cleaners,  surface  preparation  agents, 

paints  wrapping/packaging,  etc.) 

A2)  The  applicant  must  indicate  which  materials  on 
the  above  list  (paragraph  Al)  are  either 
discharged  into  the  waste,  are  in  contact  with 
the  waste,  or  are  likely  to  be  present  in  the 
waste.  For  each  material  so  indicated,  an 
estimate  of  the  amount  (in  metric  units)  that 
enters  the  waste  stream  annually  must  be 
provided.  For  materials  specified  in  terms  of 
a  generic  or  trade  name,  a  Materials  Safety 
Data  Sheet  should  be  included,  if  it  is 
available  from  the  suppliers. 
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A3)  From  the  above  list  of  all  materials  that  are 
used  or  produced  at  the  plant  or  facility,  the 
applicant  must  indicate  which  ones  are  not 
discharged  into,  nor  likely  to  be  present  in, 
the  waste.  The  reasons  for  this  should  also 
be  indicated. 

A4)  The  applicant  must  make  an  assessment  of  the 
likelihood  that  these  processes,  operations, 
or  feed  materials  might  produce  or  contribute 
to  a  waste  that  is  not  included  in  this  appli- 
cation, or  might  change  the  characteristics  of 
the  waste.  Considerations  such  as  start-up  and 
shutdown  operations,  maintenance,  spills, 
leaks,  on  site  neutralization,  treatment, 
recycle,  stabilization/solidification  encapsu- 
lation, dilution  and  other  accidents  should  be 
included. 

A5)  For  proper  characterization  of  the  waste, 
pertinent  test  results  on  representative 
samples  of  the  waste  must  be  provided  by  the 
applicant  for  the  following: 

-  The  specific  hazardous  constituents  for 
which  the  waste  was  listed  (i.e.  total 
concentration  of  each  listed  constituent 
found  in  Appendix  C  of  this  manual); 
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-  The  hazardous  waste  characteristics.  (Note 
that  an  explanation  of  why  the  waste  does  not 
exhibit  a  particular  characteristic  may  be 
provided,  in  lieu  of  testing  for  that 
characteristic.)   {See  Appendix  A); 

-  Appropriate  leachate  tests  for  the  contami- 
nants in  Schedule  4; 

-  Total  concentrations  of  the  contaminants  in 
Schedule  4  (Reg.  309); 

-  Total  organic  carbon  (TOC) ; 

-  Total  oil  and  grease;  and 

-  Chromatographic  scanning  for  organics  and 
component  identification  of  important  peaks. 

(Certain  tests  may  not  be  required  if  the 
rationale  for  not  conducting  these  tests  is 
justified) : 

Approach  B 

As  an  alternative  to  the  information  requested  in 
Approach  A,  the  following  information  can  be 
provided    instead: 
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Bl)  Justification  must  be  forwarded  for  those 
constituents  listed  in  Appendix  C  that  the 
applicant  does  not  expect  to  find  (and  thus 
does  not  analyse  for).  The  explanation  may  be 
presented  on  a  substance-by-substance  basis  or 
for  a  group  of  substances.  If  the  Ministry 
does  not  find  the  explanation  satisfactory, 
analyses  of  additional  constituents  or  a  better 
explanation  will  be  required; 

B2)  Pertinent  test  results  on  representative 
samples  of  the  waste  must  be  provided  for  the 
following: 

-  The  specific  hazardous  constituents  for  which 
the  waste  was  listed  (i.e.  total  concentra- 
tion of  each  pertinent  constituent  found  in 
Appendix  C  of  this  manual); 

-  All  other  constituents  listed  in  Appendix  C 
that  are  likely  to  be  present  in  the  waste 
in  significant  concentrations,  ('significant' 
concentration  refers  to  concentrations 
greater  than  25%  toxic  concentration  for  that 
constituent) ; 

-  The  hazardous  waste  characteristics  (see 
Appendix  A) ; 
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-  Appropriate  leachate  tests  for  contaminants 
in  Schedule  4; 

-  Total  organic  carbon  (TOC); 

-  Total  oil  and  grease;  and 

-  Chromatographic   scanning  for  organics  and 
component  identification  of  important  peaks. 

(Certain  tests  may  not  be  required  if  the 
rationale  for  not  conducting  these  tests  is 
justified) : 

Selection  of  constituents  for  testing 

Depending   on   the   approach   selected   by   the 
applicant,  a  large  number  of  constituents  may 
be  identified.    A  list  of  constituents  to  be 
analyzed  may  be  determined  number  by 
specifying: 

the  chemicals  going  into  the  process; 
°   the  product  coming  out; 

the  chemical  and  physical  reactions  of  the 
process . 
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A  mass  balance  for  the  process  will  show 
what  raw  materials  are  used,  their  use 
rates,  and  whether  they  are  likely  to  be 
present  in  the  waste  at  significant 
concentrations . 

°  For  example,  consider  a  process  involving 
the  production  of  aniline  by  the 
reduction  of  nitrobenzene.  Based  on 
plant  data,  for  each  100  kg.  of  nitro- 
benzene used,  72  kg.  of  aniline  is 
formed,  which  indicates  that  5  kg.  of 
nitrobenzene  is  lost  in  the  process  per 
100  kg.  used.  Furthermore,  it  is  known 
that  20,000  L  of  wastewater  results  from 
the  production  of  each  72  kg.  of  aniline. 
Therefore,  one  can  estimate  that  the 
maximum  concentration  of  nitrobenzene  in 
the  wastewater  is  about  250  mg/L  assuming 
that  all  of  the  nitrobenzene  is  in  the 
wastewater.  Based  on  this  calculation, 
the  generator  would  likely  test  the 
wastewater  treatment  sludge  for 
nitrobenzene. 

The  area  of  by-products  is  the  most  diffi- 
cult to  consider,  because  expert  chemical 
judgement  (supported  by  appropriate  examples 
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from  the  literature)  must  be  applied  to 
predict  the  types  and  relative  amounts  of 
by-products  expected  from  a  reaction. 

For  example,  any  reaction  involving 
chlorinated  phenols  might  produce  some 
chlorinated  dibenzodioxins ,  which  are 
considered  to  be  hazardous  at  trace 
levels,  although  it  is  not  a  very  probable 
reaction  in  most  circumstances.  In  such 
cases,  the  applicant  should  include  the 
chlorinated  dibenzodioxins  as  a 
constituent  for  testing. 

The  more  detail  that  is  provided  in  the  mass 
balance  analysis,  the  more  likely  the  review 
committee  is  to  accept  the  rationale  for 
which  constituents  are  likely  to  be  present. 

For  example,  if  a  reactant  is  described  as 
"technical  benzene",  questions  about  the 
presence  of  toluene  and  other  aromatics 
{and  their  by-products)  in  the  waste 
stream  may  be  raised.  On  the  other  hand, 
identification  of  the  reactant  as  "90% 
benzene,  9%  toluene,  1%  xylene  and  less 
than  10  ppm  sulfur"  limits  the  likely 
composition  of  the  waste  stream. 
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The  applicant  may  not  wish  to  disclose 
information  related  to  some  items  of  the 
process.  In  such  cases,  a  greater  burden  is 
placed  on  the  analytical  requirements. 

°  In  some  instances,  it  may  not  be  possible 
to  construct  a  mass  balance  (e.g.  chemi- 
cal mixtures  used  in  maintenance,  clean- 
up, and  other  non-process  applications) . 
In  such  cases,  the  applicant  should  list 
the  known  constituents  in  each  mixture 
and  estimate  the  amounts  generated  based 
on  usage. 

3.1.3   Special  Procedures:  Petroleum  Refinery 

Certain  industries  generate  wastes  whose  constitu- 
ents vary  widely,  and  for  which  raw  materials  data 
cannot  generally  be  provided.  Therefore,  the  MOE 
requires  the  applicants  in  these  industries  to 
perform  testing  for  certain  constituents  that  can 
reasonably  be  expected  to  be  present  in  the  waste 
streams.  Also,  the  MOE  requires  additional  informa- 
tion on  manufacturing  and  waste  treatment  processes 
beyond  that  which  was  requested  in  Section  3.1.1 
above.  The  industries  covered  by  these  special  pro- 
cedures are  Petroleum  Refining  Industries  discussed 
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here,  and  other  multi-waste  industries,  discussed  in 
the  next  section  (3.1.4). 

For  the  Petroleum  Refining  industry,  the  following 
information  on  the  nature  of  the  waste  should  be 
provided,  (instead  of  following  Approach  A  or  B) . 

i)    Test  results  on  a  representative  number  of 
waste  samples  for  each  of  the  following: 

-  The  hazardous  waste  characteristics  (see 
Appendix  A) ; 

-  Appropriate  leachate  tests  for  contaminants 
(Schedule  4  of  Regulation  309); 

-  Weight  of  the  solid  residue  remaining  after 
step  4.13  of  the  Leachate  Extraction 
Procedure  (Regulation  309); 

-  Total  concentrations  of  leachate  toxic  metals 
(Schedule  4,  Regulation  309)  in  the  waste; 

-  Total  organic  carbon  (TOC); 

-  Total  oil  and  grease; 
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-  If  the  waste  contains  greater  than  1  per  cent 
oil  and  grease,  both  the  leachate  extraction 
procedure  (LEP)  from  Regulation  309  and  the 
Extraction  Procedure  for  oily  waste  (Appendix 
B)  should  be  used  when  testing  for  leachate 
toxicity; 

-  Total  concentration  of  each  of  the  constitu- 
ents shown  in  Table  1  (these  constituents 
have  normally  been  shown  to  exist  in  the 
wastes  from  petroleum  refining  industries  by 
USEPA); 

-  Chromatographic  scanning  for  organics  and 
component  identification  of  important  peaks. 

ii)  An  assessment  of  the  likelihood  that  these 
processes,  operations,  or  feed  materials  might 
produce  a  waste  stream  that  is  not  included  in 
this  application  along  with  any  additional 
toxic  constituents  that  may  be  present  in  the 
waste.  Considerations  such  as  start-up  and 
shutdown  operations,  maintenance,  spills,  leaks 
and  other  accidents  should  be  included. 
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TABLE  1 
CONS T I TUENTS  OF  WASTES  FROM  PETROLEUM  REFINING  INDUSTRIES 


1.   Metals/Anions 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanides 

Lead 

Mercury 

Nickel 

Selenium 

Vanadium 


Volatiles 

Benzene 

Carbon  disulfide 

Chlorobenzene 

Chloroform 

1,  2-Dichloroethane 

1,4-Dioxane 

Ethyl  Benzene 

Ethylene  dibromide 

Methyl  ethyl  ketone 

Styrene 

Toluene 

Xylene 


3.   Semivolatile  Base/Neutral 
Extractable  Compounds 

Anthracene  Dimethyl  phthalate 

Benzo{ a) anthracene 

Benzo ( b ) f luoranthene 

Benzo(k)f luoranthene 

Benzo(a)  Pyrene 

Bis ( 2 -ethylhexyl ) phthalate 

Butyl  benzyl  phthalate 

Chrysene 

Dibenz(a,h) acridine 

Dibenz(a,h) anthracene 

Dichlorobenzenes 

Diethyl  phthalate 

7, 12-Dimethylbenz( a) anthracene 


Di{n)butyl  phthalate 

Di  (n)  octyl  phthalate 
Fluoranthene 
Indene 

Methyl  chrysene 
1-Methyl  naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinoline 


4.   Semivolatile  Acid-  Extractable  Compounds 

Benzenethiol 

Cresols 

2 , 4-Dimethylphenol 

2 , 4-Dinitrophenol 

4-Nitrophenol 

Phenol 
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3.1.4  Special  Procedures:   Wastes  from  Multiple 
Waste  Treatment  Facilities 

Multiple  Waste  Treatment  Facilities  (e.g.  drum 
reconditioning)  typically  receive  a  number  of  indi- 
vidual material/waste  shipments  which  have  a  wide 
variety  of  composition.  Approach  A  (raw  material 
inventory)  is  not  adequate  to  assess  the  nature  of 
the  incoming  material  and  the  characteristics  of  the 
treatment  residues. 

A  new  approach,  similar  to  Approach  B  but  more 
rigorous,  is  required  in  this  case. 

The  applicant  must  provide  the  following  information 
in  the  delisting  applications: 

i)  A  description  of  the  procedures  used  in  the 
prescreening  of  the  generators/carriers  and  the 
identification  of  the  materials/wastes; 

ii)  Test  results  on  a  representative  number  of  waste 
samples  for  the  following  parameters: 

hazardous   waste   characteristics   (see 
Appendix  A) 
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-  appropriate  leachate  tests  (using  oily  waste 
method.  Appendix  B),  including  total  concen- 
trations of  metals  and  nickel 

-  total  organic  carbon  (TOC) 

-  total  oil  and  grease 

-  cyanide:  total,  free  and  leachable 

-  long-term  stability,  using  a  multiple  extrac- 
tion procedure  set  by  the  Ministry  (applicable 
to  solidified  wastes  only) 

-  Appendix  C  Hazardous  Constituents:  a  test  for 
all  constituents  that  are  reasonably  expected 
to  be  present  in  the  treatment  residues  should 
be  conducted.  The  rationale  for  not  testing 
for  certain  constitutents  should  be  presented; 

iii)  Statistics  on  the  type  of  wastes  received  over  a 
year  and  identification  of  the  samples  repre- 
senting the  waste  types; 

iv)  Chromatographic   scanning   for   organics   and 
component  identification  of  important  peaks. 

v)  Quality  control  and  monitoring  program: 

-  a  program  should  be  proposed  to  monitor  the 
quality  of  the  treatment  residues  before 
disposal; 
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-  tests  for  representative  organic  contaminants; 

-  the  program  should  be  developed  and  reviewed 
with  the  assistance  of  the  Waste  Management 
Branch  (MOE) . 

3.2   Nature  of  the  Waste 

This  section  provides  information  on  how  to  describe 
and  quantify  the  nature  of  the  waste,  using  samp- 
ling, testing  and  statistical  data  analysis 
methods . 

3.2.1  Description  of  the  Waste 

The  lists  of  regulated  wastes  are  found  in  Schedules 
1  and  2  (Parts  A  and  B)  of  Regulation  309.  From 
those  lists,  the  applicant  must  provide  the  follow- 
ing information  regarding  the  waste  which  is  subject 
to  delisting  application: 

°  Description  of  the  waste  stream:  the  description 
of  the  waste  stream  should  be  tied  in  with  the 
description  of  the  manufacturing  process  (Item  1, 
Part  A),  and  provide  detailed  information  of  the 
waste  generating  process.  The  information  should 
be  included  in  appendices  to  the  application  for 
delisting; 
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°  Waste  Class  Number  (Ontario  Classification 
Number:  3  digits  and  one  letter)  and  the  Product 
Identification  Number  (PIN:  two  letters  and  4 
digits)  from  the  Transportation  of  Dangerous 
Goods  Act  (TDGA); 

°  Physical  state  of  the  waste  (i.e.  liquid  stream, 
sludge,  dry  solid;  for  sludge,  the  percentage  of 
solid  must  be  indicated). 

The  applicant  must  provide  the  following  estimated 
amounts  of  waste  generated  from  operating  records: 

°  Average/month 

°  Maximum/month 

°  Average/year 

°  Maximum/year 

SI  units  are  to  be  used,  vague  units  such  as  "truck 
loads",  etc.  are  not  acceptable. 

3.2.2   Quality  Assurance  and  Quality  Control 

The  applicant  should  include,  as  part  of  the  des- 
cription of  the  sampling  and  testing  procedures,  a 
review  of  the  QA/QC  program  adopted  during  any 
delisting  program. 
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The  Quality  Assurance  (QA)  program  refers  to 
activities  undertaken  to  ensure  that  every  possible 
critical  operation  has  been  covered  by  appropriate 
control  and  performance  monitoring  steps.  These 
activities  are  usually  the  responsibility  of 
supervising  personnel  and  include  typically: 

-  documentation  of  sampling/testing  methods; 

-  identification  of  critical  steps  in  the  methods; 

-  monitoring  performance; 

-  follow-up  on  problems  identified; 

-  inter-method  comparisons; 

-  inter-laboratory  comparisons. 

The  Quality  Control  (QC)  program  refers  to  activi- 
ties undertaken  prior  to  the  use  of  laboratory 
facilities,  supplies,  equipment,  and  instrumentation 
to  verify  their  suitability  for  the  task.  The 
analyst  is  normally  responsible  for  performing  these 
activities  which  address  typically: 

-  cleanliness  of  labwares; 

-  reagent  purity; 

-  equipment  operation; 

-  instrument  stability,  drift,  noise; 

-  instrument  detector  conditions; 

-  background  noise,  matrix  effects; 
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-  calibration  zero,  slope,  curvature; 

-  calibration  stability  (day-to-day); 

-  response  factors  and  retention  times. 

As  part  of  the  quality  control  program,  performance 
monitoring  is  done  while  performing  the  analytical 
procedure  to  document  the  quality  achieved.  Under 
proper  QC  procedures,  the  following  activities  would 
confirm  the  good  performance  of  the  system: 

-  duplicate  analysis  of  samples; 

-  analysis  of  blanks; 

-  use  of  internal  standards; 

-  in-run  checks  on  baseline/sensitivity  drift; 

-  spike  recovery  {complete  method); 

-  in-house  control  materials; 

-  charts  and  records  related  to  the  above. 

3.2.3   Sampling  of  Waste 

The  delisting  application  must  be  supported  by 
analytical  results  of  waste  samples.  The  type  of 
results  required  has  been  outlined  in  sections  3.1.2 
and  3.1.3.  It  is  particularly  important  for  the 
applicant  to  demonstrate  in  the  application  that  the 
samples  are  representative  of  the  waste  and  that 
their  integrity  is  preserved  until  the  required 
analyses  are  performed. 
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A  simple  statement  that  the  samples  are  representa- 
tive is  not  sufficient  for  the  MOE  to  conclude  that 
the  waste  has,  in  fact,  been  adequately  sampled  and 
characterized.  In  order  for  MOE  to  assess  the  samp- 
ling program,  the  applicant  must  provide  a  detailed 
rationale  as  to  why  the  collected  samples  do  repre- 
sent the  waste's  composition  as  it  varies  in  time 
and  space.  This  rationale  should  be  based  in  part 
on  considerations  of  how  the  waste-generating 
process  itself  varies. 

Depending  on  the  complexity  of  the  sampling  program, 
the  applicant  may  wish,  and  in  certain  cases  may 
have,  to  discuss  the  sampling  program  with  MOE  and 
to  agree  on  a  sampling  protocol. 

3.2.3.1   Representative  Sampling 

The  selection  of  a  sampling  strategy  depends  on  what 
type  of  variability  the  waste  exhibits:  time  or 
space  variability,  or  both.  This  aspect  is  pre- 
sented in  detail  in  the  "Industrial  Waste  Sampling 
Guideline"  (MOE). 
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3.2.3.2   Sampling  Ecpjipment 

Different  types  of  samplers  are  used  for  different 
types  of  waste  and  different  waste  streams.  Samp- 
lers are  described  in  the  "Industrial  Waste  Sampling 
Guideline"  (MOE)  include: 

°  trowel  or  scoop 

°  tier 

°  grain  sampler 

°  soil  auger 

°  dipper  (pond)  sampler 

°  weighted  bottle  sampler 

°  tubular  (profile  or  case)  sampler 

°  tube  and  ball  valve  sampler 

°  PACS  COL I WAS A  sampler 

°  concentric  tube  sampler 

°  regular  and  constricted  glass  tubes 

3.2.3.3   Specific  Sampling  Techniques 

Specific  sampling  techniques  must  be  used  for 
various  sampling  situations.  A  number  of  these 
techniques  are  presented  in  the  "Industrial  Waste 
Sampling  Guideline"  (MOE). 
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3.2.3.4   Sample  Handling,  Storage,  and  Documentation 

Samples  collected  must  be  handled,  labelled,  and 
stored  so  that  sample  integrity  is  preserved.  In 
addition,  proper  documentation  of  sample  collection 
preservation,  and  custody  is  essential.  Details  of 
these  techniques  are  available  in  "Industrial  Waste 
Sampling  Guideline  (MOE) . 

Handling  and  Storage 

Containers  -  Samples  should  be  collected  and 
composited  in  proper  containers. 

On-site  Preservation  -  Once  a  sample  has  been 
collected,  steps  must  be  taken  to  preserve  the 
physical  and  chemical  integrity  of  the  sample  during 
transport  and  analysis.  Refer  to  MOE  publication  "A 
Guide  to  the  Collection  and  Submission  of  Samples 
for  Laboratory  Analysis"  (Available  from  MOE '  s 
Laboratory  Services  Branch) . 

Identification  and  Labelling  -  Each  container  should 
be  assigned  a  unique  sample  identification  number, 
and  an  indelible  label  should  be  secured  to  the 
container. 
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Shipping  -  After  the  samples  have  been  preserved, 
labelled,  and  sealed,  they  are  ready  for  shipping. 
Samples  should  be  shipped  and  analysed  as  rapidly 
as  possible  by  a  Ministry-approved  laboratory  (for 
Reg.  309).  The  MOE  may  also  require  replicates  of 
some  samples  to  be  sent  to  MOE  Laboratory  Services 
for  audit. 

Documentation 


In  addition  to  labels  and  seals,  there  are  three 
types  of  documentation  necessary  to  ensure  the 
integrity  of  the  sample:  a  chain-of -custody  record, 
a  field  log  book,  and  a  sample  analysis  request 
sheet . 

A  chain-of-custody  record  should  be  filled  out  and 
should  accompany  every  sample.  The  record  should 
contain  the  following  information:  sample  identi- 
fication number,  signature  of  collector,  date  and 
time  of  collection,  place  and  address  of  collection, 
and  waste  type. 

In  addition,  all  information  pertinent  to  a  field 
survey  or  sampling  must  be  recorded  in  a  log  book. 
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Finally,  a  sample  analysis  request  sheet  available 
from  Ministry  or  other  laboratories  should  accompany 
the  sample  to  the  laboratory. 

The  applicant  should  preserve  all  chain-of-custody 
documents,  log  books,  and  similar  records  in  case  a 
question  arises  regarding  the  sampling  portion  of 
the  application. 

3.2.4   Selection  of  Waste  Analysis  Methods 

This  section  includes  a  brief  description  of  the 
methods  used  in  the  analysis  of  waste  for  the 
hazardous  characteristics  and  constituents.  The 
waste  analysis  methods  in  many  cases  are  complex  and 
may  require  relatively  elaborate  laboratory  facili- 
ties. The  design  and  execution  of  the  testing 
program  should  be  done  by  a  qualified  analytical 
chemist.  If  the  necessary  personnel  or  laboratory 
resources  are  not  available  in-house  the  applicant 
is  advised  to  consult  with  the  Ministry's  Regional 
or  Waste  Management  Branch  staff  for  the  selection 
of  a  testing  laboratory  or  consultant  for  the  design 
and  execution  of  the  testing  program. 
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3.2.4.1   Tests  for  Characteristics 

The  applicant  must  determine  if  the  waste  exhibits 
one  of  the  characteristics  { ignitability,  corrosi- 
vity,  reactivity,  leachate  toxicity,  and  if  it  is 
severely  toxic  waste).  These  determinations  may 
take  the  form  of  an  explanation  of  why  the  waste 
cannot  exhibit  one  or  more  of  the  characteristics. 
If  the  applicant  cannot  conclusively  show  a  charac- 
teristic's absence,  tests  must  be  carried  out  on 
representative  samples.   (Refer  also  to  Appendix  A). 

1.  Ignitability 

This  characteristic  identifies  wastes  that  either 
present  fire  hazards  under  routine  storage, 
disposal,  and  transportation  or  are  capable  of 
severely  exacerbating  a  fire  once  it  is  started. 

2 .  Corrosivity 

This  characteristic  identifies  wastes  which  might 
pose  a  hazard  to  human  health  or  the  environment  due 
to  their  ability  to: 

°     Mobilize  or  react  with  toxic  metals; 
**   Corrode  handling,   storage,  transportation,   and 
management  equipment;  or 
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°   Destroy  or  cause  injury  to  human  or  animal  tissue 
in  the  event  of  inadvertent  contact. 

3 .  Reactivity 

This  characteristic  identifies  wastes  which,  because 
of  their  extreme  instability  and  tendency  to  react 
violently  or  to  explode,  pose  problems  at  all  stages 
of  the  waste  management  process. 

4.  Leachate  Toxicity 

The  Leachate  Extraction  Procedure  (Regulation  309) 
is  designed  to  simulate  the  leaching  that  a  waste 
will  undergo  if  it  is  disposed  of  in  a  sanitary 
landfill. 

3.2.4.2   Tests  for  Constituents 

In  addition  to  testing  for  the  characteristics  as 
described  earlier,  the  following  tests  should  be 
conducted  as  appropriate  for  the  waste  stream: 

°  If  cyanide  was  a  constituent  for  which  the  waste 
was  listed,  of  if  it  is  expected  to  be  present  in 
the  waste,  total  cyanide  should  be  analysed.  If 
the  total  cyanide  concentration  recorded  is 
greater  than  1  ppm,  test  for  free  cyanide  should 
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be  done.  If  the  concentration  of  total  cyanide 
is  greater  than  10  ppm,  the  photoconversion  test 
for  photodegradable  cyanide  should  be  performed. 

°  If  the  cyanide  analysis  indicates  the  presence  of 
an  interference  in  the  wastes  that  produces 
non-representative  concentrations,  the  interfer- 
ences should  be  noted  and  explained. 

°  A  total  constituent  analysis  by  complete  acid 
digestion  for  all  the  leachate  toxic  metals  (and 
nickel  if  nickel  is  a  constituent  for  which  the 
waste  was  listed)  should  be  performed. 

°  The  Total  Oil  and  Grease  analysis  should  be  done 
to  determine  the  percentage  of  oil  and  grease  by 
weight.  The  method  involves  drying  the  waste  and 
then  extracting  the  constituent  oil  and  grease 
with  an  organic  solvent; 

°  If  the  Total  Oil  and  Grease  analysis  shows  that 
the  total  oil  and  grease  content  of  the  waste  is 
1  per  cent  or  more,  the  Leachate  Extraction 
Toxicity  Test  for  Oily  Wastes  should  be  used  (see 
Appendix  B) ; 

°  Total  organic  carbon  should  be  measured.  In  this 
test,   organic   carbon   is   converted   to   carbon 
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dioxide  by  analytic  combustion  or  wet  chemical 
oxidation.  The  CO2  formed  can  be  measured  or 
converted  to  methane  {CH»)  and  measured.  The 
amount  of  COj  or  CH,  is  directly  proportional  to 
the  concentration  of  carbonaceous  material  in  the 
sample; 

"  The  organic  constituents  most  likely  to  be 
present  in  the  waste  should  be  identified  and 
quantified. 

If  chromium,  cyanide,  and  nickel  are  listed  consti- 
tuents, tests  for  these  may  be  combined  with  the 
Leachate  Extraction  Procedure  test.  For  the  first 
two  compounds,  the  following  special  procedures 
apply: 

°  The  Leachate  Extraction  extract  for  total  chro- 
mium and  hexavalent  chromium  must  be  analysed 
separately.  Initial  and  final  pH  data  on  the 
hexavalent  chromium  Leachate  Extraction  analysis 
must  be  reported.  If  the  pH  drops  from  an 
alkaline  or  neutral  value  to  an  acidic  pH,  then 
alkaline  digestion  of  the  waste  is  required 
before  analysing  for  total  concentration  of 
hexavalent  chromium; 
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"   In  cases  of  mercury  contamination,  both  organic 
and  inorganic  forms  of  mercury  shall  be  tested. 

°  A  test  should  be  conducted  for  extractable 
cyanide  using  the  Leachate  Extraction  procedure, 
using  distilled  water  only  (instead  of  acetic 
acid)  as  the  extract  medium. 

3.3   Description  of  Waste  Management  Practices 

The  applicant  should  describe  how  the  wastes  are 
presently  managed.  The  description  should  include 
the  following: 

°  A  paragraph  describing  current  waste  management 
techniques  (e.g.  landfill,  lime  treatment, 
incineration,  etc.)  and  the  location  of  the  waste 
management  system  (on-site  or  off-site); 

"  A  schematic  flow  diagram  of  the  waste  management 
system,  showing  the  processes  (stock  piling, 
bulking,  barelling,  etc.),  equipment  and  storage 
methods  used; 

"  The  names  and  locations  of  any  commercial  treat- 
ment, storage,  or  disposal  facilities  that  are 
used  for  the  waste. 
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The  applicant  must  also  describe  how  the  plan  for 
disposal  of  the  waste  if  the  delisting  application 
is  approved.  The  following  items  should  be 
included: 

°  A  paragraph  describing  the  modifications  in  the 
waste  management  practices  usually  used  at  the 
generation  site; 

°  Identification  of  the  proposed  carrier  and 
receiver  of  the  delisted  waste; 

°  Comprehensive  evaluation  of  the  selected  disposal 
site  as  it  relates  to  the  following: 

-  licence  from  MOE  and  authorization  by  the 
receiver  to  dispose  of  the  waste  at  his  site; 

-  impact  of  additional  waste  on  the  operation  of 
the  waste  disposal  site  and  on  the  sewage 
treatment  plant  receiving  the  site  leachate; 

-  impact  on  air  emission  of  fugitive  dust  at  the 
landfill  site; 

-  leachate  control  program  including  leachate 
collection  system  or  contingency  plan  (if 
applicable) ; 
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sensitivity  of  ecosystems  which  could  potenti- 
ally be  affected  by  delisted  waste. 


4.0   HOW  TO  COMPLETE  THE  DELISTING  APPLICATION  FORMS 

Before  attempting  to  complete  the  delisting  application 
forms,  it  is  important  that  the  applicant  be  familiar 
with  the  requirements  and  procedures  of  the  delisting 
process,  as  detailed  in  the  first  three  chapters  of  this 
manual . 

Each  numbered  section  in  the  application  forms  must  be 
completed.  Sections  of  the  forms  which  do  not  apply  to 
your  specific  application  must  be  marked  not  applicable 
(NA). 

Additional  space  is  required  to  complete  most  of  the 
sections,  please  attach  additional  sheets/documents  at 
the  end  of  the  application  forms  as  required;  identify 
and  reference  these  documents  as  Appendices  (A  to  Z)  in 
the  application  forms. 
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Please  submit  the  completed  delisting  application  to: 

Hazardous  Waste  Listing/Delisting  Unit 
Waste  Management  Branch,  Area  "M" 
Ontario  Ministry  of  the  Environment 
135  St.  Clair  Avenue  West 
Toronto,  Ontario 
M4V  1P5 

4.1   Part  A:   General  Information 


(See  Figure  2) 


Item  A-1 


A  Generator  Registration  Number  is  issued  by  the 
MOE,  after  the  applicant  has  submitted  a  Generator 
Registration  Report  (Regulation  309).  The  number  is 
specific  not  only  to  the  industry  but  also  to  the 
site  where  the  hazardous  waste  is  generated. 

If  the  applicant  does  not  have  a  Generator  Regis- 
tration Number  for  the  specific  site,  the  first 
step  is  to  submit  a  Generator  Registration  Report 
to  the  Waste  Management  Branch  for  characterization 
and  registration  of  the  waste.  (Forms  are  avail- 
able at  the  Waste  Management  Branch,  or  at  regional 
offices  of  MOE) . 
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Item  A-2 

The  applicant  should  check  this  box  if  it  is  the 
first  delisting  application  presented  to  the  MOE. 
In  this  case,  a  new  file  will  be  opened  for  the 
applicant.  Any  additional  information  (submitted 
afterwards)  will  be  included  in  this  file. 

Item  A-3 


The  applicant  should  check  this  box  if  the  informa- 
tion submitted  is  a  revision  or  update  of  the 
initial  delisting  application. 

Items  A-4,  A-5  and  A-6 


The  name  of  the  company  owning  the  site,  plus  the 
complete  mailing  address  of  the  head  office  must  be 
indicated  here. 

Items  A-7,  A-8,  and  A-9 

The  location  where  the  waste  is  generated  should  be 
identified  here.  Each  generation  site  must  be 
registered  separately  with  the  MOE.  A  site  has  been 
specifically  defined  and  means  one  property  or 
several  contiguous  properties,  owned  or  leased  by 
the  generator,  where  passage  from  one  property  to 
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the  next  may  involve  crossing,  but  not  traveling 
along,  a  public  highway.  Item  9  refers  to  the 
local  municipality  (i.e.  city,  town,  village  or 
township)  and  not  to  a  post  office  location,  county 
or  regional  municipality. 

Item  A-10 

The  name(s),  title(s)  and  telephone  number (s)  of 
the  contact  persons  should  be  here.  These  persons 
should  be  familiar  with  the  process  of  waste 
generation  and  management.  Some  of  them  should  be 
able  to  answer  technical  questions  relating  to  the 
delisting  application,  while  others  should  be  able 
to  represent  company  policies  or  arrange  meetings. 
The  names  and  titles  should  be  printed  clearly. 

Item  A-11 


A  brief  description  of  the  waste  submitted  for 
delisting  is  entered  here.  A  suitable  description 
would  be  one  similar  to  the  one  mentioned  in  the 
letter  of  acknowledgement  from  MOE  during  the 
generator  registration  process.  More  details  on 
the  waste  generating  process  is  required  later  in 
Part  B  of  these  forms. 
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Item  A-12 

The  applicant  should  include  here  the  waste  class 
number  indicated  in  the  MOE  letter  of  acknowledge- 
ment of  waste  registration. 

Item  A-13  and  A-14 

A  company  official  who  can  act  on  behalf  of  the 
company  must  sign  the  report.  Consultants  or  others 
who  are  not  employees  of  the  company  cannot  sign. 
The  official's  name  and  position  (printed  charac- 
ters) and  dated  signature  must  be  included.  One  of 
the  contact  persons  identified  in  Item  10  may  also 
be  the  company  official  signing  the  report. 

4.2   Part  B:   Manufacturing  Processes 

The  small  boxes  on  the  right-hand  side  of  the  form 
must  be  either  checked  off  (to  indicate  that  infor- 
mation is  provided  in  Appendices)  or  be  completed 
with  NA  (Not  Applicable).   (See  Figure  3) 

Item  B-1 


The  applicant  is  reguired  to  give  a  description  of 
the  manufacturing  processes  related  to  the  genera- 
tion of  waste  subject  to  delisting.    The  lines 
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available  in  the  application  should  be  used  to  iden- 
tify where,  in  any  attached  Appendices,  the  informa- 
tion can  be  found.  Section  3.1.1  of  this  manual 
outlines  the  detailed  requirements. 

Item  B-2 

The  applicant  has  to  make  a  selection  at  this  stage 
regarding  the  approach  to  be  used  in  the  identifi- 
cation of  the  constituents  in  the  waste.  Approach  A 
relies  on  a  material  inventory  to  assess  the  nature 
of  the  waste.  Approach  B  relies  on  a  comprehensive 
sampling  and  analysis  program  of  the  waste.  For 
certain  types  of  industries,  (eg.  petroleum  refin 
ing  or  multi-waste  industries),  the  Special 
Procedures  approach  is  required. 

Section  3.1.2  of  this  manual  provides  more  informa- 
tion on  Approaches  A  and  B. 

Sections  3.1.3  and  3.1.4  explain  in  detail  the 
Special  Procedures  for  petroleum  refinery  and 
multi-waste  industries. 

The  applicant  should  check  one  of  the  three  boxes, 
indicating  a  selection,  and  should  complete  the 
selected  section  only.  The  two  other  sections  are 
completed  as  NA  (not  applicable). 
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APPROACH  A 

Note:   If  approach  A  is  selected,  the  applicant  must 
provide  a  detailed  inventory  of  the  chemical 
used  in  the  process,  and  explain  his  selec- 
tion of  constituents  for  analysis.    This 
information  should  be  included  in  appendices. 

Item  B-3 


As  detailed  in  Section  3.1.2  of  this  manual, 
paragraph  Al,  a  material  inventory  should  be  pre- 
pared and  attached  as  an  appendix  to  the  application 
forms. 

Item  B-4 


A  detailed  listing  of  the  constituents  present  in 
the  waste  should  be  included  in  the  appendix  (refer 
to  paragraph  A2 ,  Section  3.1.2). 

Item  B-5 


Constituents  identified  in  Item  3  and  not  included 
in  the  waste  should  also  be  listed  in  the  appendix 
(refer  to  paragraph  A3,  Section  3.1.2). 
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Item  B-6 

Other  considerations  should  be  addressed  regarding 
the  likelihood  that  other  types  of  waste  may  be 
produced  in  the  process  {refer  to  paragraph  A4, 
Section  3.1.2) . 

Item  B-7 


The  number  of  samples  is  determined  from  the 
development  of  a  representative  sampling  program. 
Section  3.2.2.1  of  this  manual  reviews  the  criteria 
of  a  representative  sample. 

For  record  keeping,  the  number  of  samples  taken,  and 
results  of  which  are  presented  in  appendices,  should 
be  provided  in  this  box. 

Item  B-8 


The  analytical  results  for  the  specific  hazardous 
constituents  for  which  the  waste  was  listed  origi- 
nally should  be  presented  in  appendices.  The 
constituents  to  be  considered  are  included  in 
Appendix  C  of  this  manual. 

To  determine  the  specific  constituents  for  which  a 
waste  stream  was  listed  in  Schedule  1  (Regulation 
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309),  the  applicant  may  want  to  review  the  rationale 
for  the  listing  with  the  listing/  delisting  staff  of 
the  Waste  Mcinagement  Branch.  This  information  is 
not  available  in  Regulation  309. 

Item  B-9 


For  each  sample,  the  hazardous  waste  characteristics 
(see  Appendix  A)  should  be  addressed  in  appendices. 

Item  B-10 


The  Leachate  Extraction  Procedure  (LEP)  test  results 
should  be  presented  in  appendices.  The  LEP  is 
detailed  in  Regulation  309. 

Any  variations  in  the  procedure  used  from  the  LEP 
should  be  indicated  with  the  results.  The  reasons 
for  and  the  effects  on  the  results  should  be 
discussed  in  appendices. 

Item  B-11 


The  total  concentrations  of  the  contaminants 
indicated  in  Schedule  4  (Regulation  309)  should  be 
indicated  in  appendices. 
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Item  B-12 

The  results  of  the  total  organic  carbon  (TOC)  tests 
should  be  included  also  in  appendices. 

Item  B-13 

The  results  for  total  oil  and  grease  should  be 
presented  in  appendices. 

APPROACH  B 

Item  B-14 

The  applicant  must  provide  a  review  of  the  consti- 
tuents of  Appendix  C  of  this  manual  and  explain  the 
selection  of  constituents  for  analysis.  This 
information  should  be  included  in  appendices. 

Item  B-15 

The  number  of  samples  is  determined  from  the 
development  of  a  representative  sampling  program. 
Section  3.2.2.1  of  this  manual  reviews  the  criteria 
of  a  representative  sample. 
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For  record  keeping,  the  number  of  samples  taken,  and 
the  analytical  results  of  which  are  presented  in 
appendices,  should  be  indicated  in  this  box. 

Item  B-16 

The  analytical  results  of  specific  hazardous 
constituents  for  which  the  waste  was  listed  (i.e., 
constituents  listed  in  Appendix  C  of  this  manual) 
should  be  presented  in  appendices. 

To  determine  the  specific  listed  constituents  from 
a  waste  stream  identified  in  Schedule  1,  the 
applicant  may  want  to  review  the  rationale  of  the 
listing  with  the  listing/delisting  staff  of  the 
Waste  Management  Branch.  This  information  is  not 
available  in  Regulation  309. 

Item  B-17 


The  applicant  should  provide  in  appendices  the 
results  of  analysis  for  constituents  identified  in 
Item  14,  and  which  are  part  of  Appendix  C  of  this 
manual . 
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Item  B-18 

The  hazardous  waste  characteristics  (see  Appendix  A) 
should  be  addressed  in  appendices.  An  explanation 
of  why  the  waste  does  not  exhibit  a  particular 
characteristic  may  be  provided,  in  lieu  of  testing 
for  that  characteristic. 

Item  B-19 


Test  results  of  the  Leachate  Extraction  Procedure 
(LEP)  should  be  presented  in  appendices.  The  LEP  is 
detailed  in  Regulation  309. 

Any  variations  in  the  procedure  used  from  the  LEP 
should  be  indicated  in  the  application.  Reasons  for 
variations  and  possible  effects  on  the  results 
should  be  addressed  also. 

Item  B-20 


The  results  of  the  Total  Organic  Carbon  (TOC)  test 
should  be  included  in  appendices. 

Item  B-21 


The  results  of  the  test  for  total  oil  and  grease 
should  also  be  presented  in  appendices. 
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SPECIAL  PROCEDURES:   Petroleiim  Refinery 

Note:  If  these  Special  Procedures  have  been 
selected,  the  applicant  must  complete  Items 
22  to  30  inclusive.  Section  3.1.3  of  this 
manual  reviews  the  requirements. 

Item  B-22 

The  number  of  samples  is  determined  from  the 
development  of  a  representative  sampling  program. 
Section  3.2.2.1  of  this  manual  reviews  the  criteria 
of  a  representative  sample. 

For  record  keeping,  the  number  of  samples  taken,  the 
analytical  results  of  which  are  presented  in 
appendices,  should  be  indicated  in  this  box. 

Item  B-23 


The  hazardous  waste  characteristics  (i.e.,  ignit- 
ability,  corrosivity,  reactivity  and  leachate 
toxicity,  PCB's  contamination  and  pathologic  waste) 
should  be  addressed  in  appendices.  An  explanation 
of  why  the  waste  does  not  exhibit  a  particular 
characteristic  may  be  provided,  in  lieu  of  testing 
for  that  characteristic. 
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Item  B-24 

The  results  of  the  Leachate  Extraction  Procedure 
(LEP)  should  be  presented  in  appendices.  The  LEP  is 
detailed  in  Regulation  309.  Depending  on  the 
results  of  the  total  oil/grease  test,  (Item  26), 
this  test  can  be  done  at  the  same  time  as  the 
extraction  procedure  for  oily  waste  (Item  27). 

Item  B-25 


The  results  of  the  Total  Organic  Carbon  (TOC)  test 
should  be  included  in  appendices. 
Item  B-26 

The  results  of  the  test  for  total  oil  and  grease 
should  also  be  presented  in  appendices. 

Item  B-27 

If  the  results  of  the  test  for  total  oil/grease 
(Item  26)  is  above  one  per  cent,  the  Extraction 
Procedure  (EP)  for  oily  waste  (Appendix  B)  will  be 
conducted  with  the  LEP  test  and  results  submitted  in 
appendices. 
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Item  B-28 

For  each  of  the  samples,  the  total  concentration  of 
constituents  listed  in  Table  1  of  this  manual 
(Section  3.1.3)  should  be  presented  in  appendices. 
Some  of  these  constituents  already  have  been 
included  in  the  tests  for  leachate  toxic  metals. 

Item  B-29 

A  chromatographic  scanning  for  organics  and  identi- 
fication of  important  peaks  should  be  carried  out 
and  the  results  presented  in  appendices. 

Item  B-30 


The  applicant  should  make  an  assessment  of  the 
potential  for  any  additional  significant  toxic 
constituents  that  may  be  present  in  the  waste. 
Considerations  such  as  start-up  and  shut  down 
operations,  maintenance,  spills,  leaks  and  other 
accidents  should  be  included  in  appendices. 
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SPECIAL  PROCEDURES:   Multiple  Wastes  Treatment 

Note:  If  these  Special  Procedures  have  been 
selected,  the  applicant  should  complete  Items 
31  to  41  inclusive.  Section  3.1.4  of  this 
manual  reviews  the  requirements. 

Item  B-31 


Due  to  the  nature  of  the  waste  generation,  the 
procedures  used  in  the  prescreening  of  the  genera- 
tors or  carriers  shipping  the  material/waste  to  the 
facilities  should  be  included  in  appendices.  The 
procedures  for  identification  and  classification  of 
the  wastes  received  should  also  be  included. 

Item  B-32 


The  number  of  samples  is  determined  from  the 
development  of  a  representative  sampling  program. 
Section  3.2.2.1  of  this  manual  reviews  the  criteria 
of  a  representative  sample.  For  record  keeping, 
the  number  of  samples  taken,  (the  analytical  results 
of  which  are  presented  in  appendices)  should  be 
indicated  in  this  box. 
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Item  B-33 

The  hazardous  waste  characteristics  (i.e.,  ignita- 
bility,  corrosivity,  reactivity  and  leachate  toxi- 
city, PCB's  contamination  and  pathologic  waste) 
should  be  addressed  in  appendices.  An  explanation 
of  why  the  waste  does  not  exhibit  a  particular 
characteristic  may  be  provided,  in  lieu  of  testing 
for  that  characteristic. 

Item  B-34 

The  results  of  the  Leachate  Extraction  Procedure 
(LEP)  should  be  presented  in  appendices.  The  LEP 
is  detailed  in  Regulation  309. 

Item  B-35 


The  results  of  the  Total  Organic  Carbon  (TOC)  test 
should  be  included  in  appendices. 

Item  B-36 

The  results  of  the  tests  for  total  oil  and  grease 
should  be  presented  in  appendices. 
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Item  B-37 

All  forms  of  cyanide  should  be  analyzed  in  the 
samples,  including  total  free  cyanides.  Leachable 
cyanide  should  be  analyzed  under  the  LEP  test  (Item 
B-34) . 

Item  B-38 

If  the  treatment  residues  have  been  stabilized 
and/or  solidified  by  any  process,  the  long-term 
stability  of  the  product  is  very  crucial.  Descrip- 
tion of  the  testing  protocols  and  results  of  the 
test  should  be  presented  in  appendices. 

Item  B-39 

Test  results  for  all  constituents  which  are 
reasonably  expected  to  be  present  in  the  treatment 
residues  should  be  presented  in  appendices.  The 
rationale  for  not  testing  for  certain  constituents 
must  be  included. 
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Item  B-40 

Statistics  on  the  types  of  wastes  received  over  a 
12  month  period  should  be  related  to  the  types  of 
wastes  sampled  and  tested  for  this  delisting  appli- 
cation. The  statistics  should  include  the  type  of 
waste,  the  quantity  and  the  source  of  the 
materials/wastes . 

Item  B-41 


The  quality  control  and  monitoring  program  is 
related  to  the  characterization  of  the  treatment 
residues  that  need  to  be  disposed  of.  The  program 
will  identify  parameters  such  as  frequency  of 
sampling,  sampling  procedures,  selection  of  conta- 
minants to  be  listed,  testing  methods  and  decision 
making  on  waste  disposal  practices. 

This  program  should  be  developed  and  reviewed  with 
the  assistance  of  the  Waste  Management  Branch 
(MOE) . 

4. 3   Part  C:   Waste  Stream 

Note:  Section  3.2  of  this  manual  provides  addi- 
tional information  about  the  requirements  for 
waste  stream  description.   (See  Figure  4) 
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Item  C-1 

The  applicant  should  provide  a  description  of  the 
waste  stream  in  appendices.  The  description  of  the 
stream  should  be  tied  in  with  the  description  of  the 
manufacturing  process  (Item  1,  Part  A  of  the 
delisting  forms) .  The  description  should  provide 
enough  information  to  MOE  to  fully  understand  the 
waste  generating  process. 

Item  C-2 


The  Waste  Class  (MOE  number)  and  the  Product 
Identification  Number  (PIN)  as  required  by  the 
Transportation  of  Dangerous  Goods  Act  (TDGA),  should 
be  included  in  the  individual  boxes. 

Item  C-3 


The  physical  state  of  the  waste  (ie.  solid,  liquid, 
or  gas)  and  the  percentage  of  solid  of  the  waste 
should  be  included  here. 
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Item  C-4 

The  amount  of  waste  generated  should  be  identified 
in  the  respective  boxes.  The  monthly  average  should 
be  derived  from  the  estimated  annual  generation. 
Maximum  monthly  generation  should  be  derived  from 
the  maximum  generation,  in  any  30  day  period  of  the 
year.  Metric  units  should  also  be  specified  for 
each  figure. 

Item  C-5 


The  description  of  the  waste  sampling  program, 
(attached  in  appendices)  the  applicant  should 
present  the  rationale  used  in  the  development  of  a 
representative  sampling.  As  outlined  in  Section 
3.2.2  of  this  manual,  this  rationale  should  be  based 
in  part  on  considerations  of  how  the  waste 
generating  process  itself  varies. 

Item  C-6 


The  applicant  should  address  the  question  of  repre- 
sentative sample  when  the  nature  or  the  concentra- 
tion of  the  waste  may  vary  in  time.  (Refer  to  this 
manual.  Section  3.2.2.1). 
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Item  C-7 

The  questions  of  possible  variation  in  the  nature 
of  the  waste  and  the  concentration  of  the  contami- 
nants should  be  addressed  if  the  waste  is  accumu- 
lated at  one  location  (i.e.  drums,  tank  lagoon, 
piles)  before  sampling  and  disposing  (Section 
3.2.2.1). 

Item  C-8 

The  sampling  equipment  should  be  described  in  terms 
of  standard  sampling  equipment  (see  Section 
3.2.2.2);  any  variations  from  the  standard  equipment 
must  be  indicated. 

Item  C-9 

The  sampling  techniques  should  be  described  in 
detail,  indicating  preparation  of  equipment,  samp- 
ling operations  with  related  equipment  and  sample 
transfer  from  sampler  to  sample  containers  (see 
Section  3.2.2.3) . 

Item  C-10 

A  brief  description  of  the  sample  handling  between 
the  sample  collection  operation  and  the  laboratory 
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testing  operation  should  be  included  in  appendices. 
Sample  documentation  and  codes  should  also  be 
provided  (see  Section  3.2.2.4). 

Item  C-11 

A  brief  description  of  the  analytical  methods  used 
in  the  testing  for  hazardous  characteristics  should 
be  included  in  appendices  (see  Section  3.2.3.1). 

Item  C-12 


A  brief  description  of  the  analytical  methods  used 
in  the  testing  of  certain  additional  constituents 
should  be  included  in  appendices  {e.g.  cyanide, 
metals,  total  oil  and  grease,  TOC,  and  representa- 
tive organics)  (see  Section  3.2.4.2) 

Item  C-13 


A  detailed  description  of  the  Quality  Assurance  and 
Quality  Control  (QA/QC)  should  be  included  in 
appendices.   (see  Section  3.2.4) 
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4.4   Part  D:   Waste  Management  Practices 


Item  D-1 


The  applicant  should  describe  how  the  waste  is 
presently  managed.   (Refer  to  Section  3.3.) 

Item  D-2 

The  applicant  must  also  describe  the  plan  for  dis- 
posal of  the  waste,  if  the  delisting  application  is 
approved.   (Refer  to  Section  3.3.) 


GC/gm 

January  27,  1988 

CO  01  43 

0157R/P 


BIBLIOGRAPHY 


Ministry  of  the  Environment 

"A  Guide  to  the  Collection  and  Submission  of  Samples  for 

Laboratory  Analyses" 

(Available  from  Laboratory  Services  Branch,  MOE) 


2.    Ministry  of  the  Environment 

Industrial  Waste  Sampling  Guideline.   (Currently  in 

preparation) 

Ministry  of  the  Environment,  Waste  Management  Branch 

(Available  mid-1988  from  Waste  Management  Branch,  MOE) 


USEPA,  November  1980.  Backgroiind  Document. 
Resource  Conservation  and  Recovery  Act,  (RCRA), 
Identification  and  Listing  of  Hazardous  Waste, 
Office  of  Solid  Waste, 

(Available  from  the  USEPA  offices,  Washington,  D.C. 
U.S.A. ) 


APPENDIX  A 


Hazardous  Waste  Definitions 

Section  1,  (27)  of  Regulation  309  defines  Hazardous  Waste  as  a 
waste  that  is: 

i)  Hazardous  Industrial  Waste  (Schedule  1) 

ii)  Acute  Hazardous  Waste  Chemical  (Schedule  2,  Part  A) 

iii)  Hazardous  Waste  Chemical  (Schedule  2,  Part  B) 

iv)  Severely  Toxic  Waste  (Schedule  3) 

v)  Ignitable  Waste 

vi)  Corrosive  Waste 

vii)  Reactive  Waste 

viii)  Radioactive  Waste 

ix)  Pathological  Waste 

x)  Leachate  Toxic  Waste 

xi)  PCB  Waste  as  defined  in  Ontario  Regulation  11/82 

The  first  four  types  of  wastes  have  been  identified  based  on 
toxicity  and  hazardousness  of  typical  industrial  wastes 
streams  and  individual  contaminants,  and  are  listed  in 
Schedule  1,  2  and  3.  The  remaining  waste  types  are  defined  by 
their  hazardous  characteristics,  as  detailed  in  the  following 
paragraphs . 
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Ignitable  Waste 

Wastes  that  are  Ignitable,  as  defined  in  Regulation  309  by  any 
of  the  following  four  criteria,  are  Hazardous: 

1.  It  is  a  liquid,  other  than  an  aqueous  solution  containing 
less  than  24  per  cent  alcohol  by  volume,  and  has  a  flash 
point  less  than  61°C  as  determined  by  any  of  the  follow- 
ing test  methods: 

ASTM  D-56-79, 
ASTM  D-3243-77, 
ASTM  D-3278-78, 
ASTM  D-93-79 

Examples  of  Ignitable  liquid  waste  include  ethanol,  var- 
sol,  gasoline,  petroleum  distillates  or  paint  thinners. 

2.  It  is  a  solid  and  is  capable,  under  standard  temperature 
and  pressure,  of  causing  fire  due  to  friction,  absorption 
of  moisture,  or  spontaneous  chemical  changes  and,  when 
ignitied,  burns  so  vigorously  and  persistently  that  it 
creates  a  hazard. 

An  example  of  Ignitable  solid  waste  is  magnesium  dust. 
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3.  It  is  an  ignitable  compressed  gas  as  defined  by  Class  2, 
Division  1  of  the  Federal  Transportation  of  Dangerous 
Goods  Regulation  (TDGR)*. 

Class  2,  Division  1  gases  are  defined  as  substances  that: 

a)  have  a  critical  temperature  less  than  50°C  or  an 
absolute  vapour  pressure  greater  than  294  kPa  at 
50°C; 

or 

b)  exert  an  absolute  pressure,  in  the  cylinder,  packag- 
ing tube  or  tank  in  which  it  is  contained,  greater 
than  275±1  kPa  at  21.1°C  or  717±2  kPa  at  54.4°C. 


and 


i)   are  ignitable  at  normal  atmospheric  pressure  when  in 
a  mixture  of  13  per  cent  or  less  by  volume  with  air. 


(ii)   have  a  flammability  range  of  at  least  12, 
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Examples  of  Ignitable  compressed  gasses  include 
methane  (natural  gas),  butane  or  butane  mixtures,  and 
propane. 

4.    It  is  an  oxidizing  substance  as  defined  by  Class  5  of 
the  TDGR.* 

This  includes  substances  such  as  chlorates,  permanga- 
nates, and  nitrates  which  readily  yield  oxygen  to 
stimulate,  or  contribute  to,  the  combustion  of  other 
materials.  Substances  that  contain  the  bivalent  -0-0- 
structure  are  also  considered  to  be  oxidizers. 

For  copies  of  the  Transportation  of  Dangerous  Goods 
Regulations  (TDGR)  contact  the  Department  of  Supply  and 
Services  Canada  in  Ottawa  at  (613)  997-2560  (Document 
Number  SOR/85-77) . 

Corrosive  Wastes 

Wastes  that  are  Corrosive  as  defined  in  Regulation  309  by  any 
of  the  following  two  criteria  are  Hazardous. 

1-   It  is  aqueous  and  has  a  pH  less  than  or  equal  to  2.0  or 
greater  than  or  equal  to  12.5. 
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2.  It  is  liquid  and  corrodes  steel  (SAE  1020)  at  a  rate 
greater  than  6.35  millimetres  per  year  at  a  test  tempera- 
ture of  55°C  using  the  National  Association  of  Corrosion 
Engineers  (NACE)  test  method  TM-01-69. 


Reactive  Wastes 

The  Reactive  wastes  definition  presented  in  Regulation  309 
encompasses  a  number  of  diverse  properties.  Generally,  the 
intent  is  to  include  wastes  that  are  susceptible  to  violent/ 
vigorous  reactions  or  are  likely  to  generate  toxic  fumes.  The 
following  criteria  are  used  to  define  Reactive  wastes  in 
Regulation  309. 

1.  It  is  normally  unstable  and  readily  undergoes  violent 
change  without  detonating. 

2.  It  reacts  violently  with  water. 

3.  It  forms  potentially  explosive  mixtures  with  water. 

4.  When  mixed  with  water  it  generates  toxic  gases,  vapours  or 
fumes  in  a  quantity  sufficient  to  present  danger  to  human 
health  or  the  environment. 
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5.  It  is  a  cyanide  or  sulphide  bearing  waste  which,  when 
exposed  to  pH  conditions  between  2.0  and  12.5,  can 
generate  toxic  gases,  vapours  or  fumes  in  a  quantity 
sufficient  to  present  danger  to  human  health  or  the 
environment. 

6.  It  is  capable  of  detonation  or  explosive  reaction  if  it  is 
subjected  to  a  strong  initiating  source  or  if  heated  under 
confinement. 

7.  It  is  readily  capable  of  detonation  or  explosive  decompo- 
sition or  reaction  at  standard  temperature  and  pressure. 

8.  It  is  a  Class  I  explosive  as  defined  by  the  TDGR . 
Schedule  II  List  I  of  TDGR  lists  most  Class  1  explosives. 


Radioactive  Waste 

At  present,  there  are  no  radioactive  wastes  under  Ontario 
jurisdiction.   Radioisotope  waste  may  however  be  disposed  of 
in  non-hazardous  waste  landfills  in  accordance  with  the 
written  instruction  of  the  Atomic  Energy  Control  Board. 
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Pathological  Waste 


The  following  definition  in  Regulation  309  has  been  developed 
to  identify  Pathological  waste.  The  descriptions  are  for  the 
most  part  self-explanatory. 


Pathological  waste  means: 


i)  any  part  of  the  human  body,  including  tissues  and  bodily 
fluids,  but  excluding  fluids,  extracted  teeth,  hair, 
nail  clippings  and  the  like,  that  are  not  infectious. 


ii)   any  part  of  the  carcass  of  an  animal  infected  with  a 
communicable  disease  or  suspected  by  a  licensed  veteri- 
nary practitioner  to  be  infected  with  a  communicable 
disease,  or 


ii)   non-anatomical  waste  infected  with  communicable  dise. 


Leachate  Toxic  Waste 

Wastes  that  contain  the  contaminants  listed  in  Schedule  4  of 
Regulation  309  such  that  they  can  leach  out  in  concentrations 
that  exceed  100  times  the  concentrations  shown  in  the  Schedule 
are  Hazardous.  The  Leachate  Extraction  Procedure,  included  as 
part  of  Regulation  309,  is  used  to  make  this  determinati, 


Lon 
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PCB  Waste 


The  legal  definition  for  PCB  Wastes  is  provided  in  Ontario 
Regulation  11/82.   W.stes  that  contain  PCBs  at  concentrations 
greater  than  50  parts  per  million  (ppm) ,  by  weight,  are  PCB 
Wastes.   Refer  to  Regulation  11/82  for  further  details. 
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APPENDIX  B 


Extraction  Procedure  for  Oily  Waste 

1.  Separate  the  sample  (minimum  100  g)  into  its  solid  and 
liquid  components.   The  liquid  component  is  defined  as 
that  portion  of  the  sample  which  passes  through  a  0.45 
urn  filter  media  under  a  pressure  differential  of  75  psi. 

2.  Determine  the  quantity  of  liquid  (mL)  and  the  concentra- 
tion of  the  toxicants  of  concern  in  the  liquid  phase 
(mg/L). 

3.  Place  the  solid  phase  into  a  Soxhlet  extractor,  charge 
the  concentration  flask  with  tetrahydrof uran,  and 
extract  for  3  hours. 

4.  Remove  the  flask  containing  tetrahydrofuran  and  replace 
it  with  one  containing  toluene. 

5.  Extract  the  solid  for  a  second  time,  for  3  hours,  with 
the  toluene. 
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6.  Combine  the  tetrahydrofuran  and  toluene  extracts. 

7.  Analyse  the  combined  extracts  for  the  toxicants  of 
concern. 

8.  Determine  the  quantity  of  liquid  (mL)  and  the  concentra- 
tion of  the  toxicants  of  concern  in  the  combined 
extracts  (mg/L) . 

9.  Take  the  solid  material  remaining  in  the  Soxhlet  thimble 
and  dry  it  at  100°C  for  30  minutes. 

10.  Run  the  Leachate  Extraction  Procedure  (Regulation  309) 
on  the  solid  material. 

11.  Calculate  the  mobile  metal  concentration  (MMC)  using  the 
following  formula: 

MMC  =  1000  ([Qi  +  Qz  +  Qsl/tLi  +  Lg]) 

Q,    =     Amount  (mg)  of  toxicant  in  initial  liquid  phase  of 
sample  (amount  of  liquid  X  concentration  of 
toxicant) 

Q2  =  Amount  (mg)  of  toxicant  in  combined  organic 
extracts  of  sample  (amount  of  liquid  X  concentra- 
tion of   toxicant) 
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Q3  =  Amount  (mg)  of  toxicant  in  LEP  extract  of  solid 
(amount  of  extract  X  concentration  of  toxicant) 

Li  =  Amount  of  initial  liquid  (mL) 

Lj  =  Amount  of  liquid  (mL)  in  LEP  (weight  of  dried 
solid  (step   9)  X  20) 
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APPENDIX  D 

REGULATION  11/82 
PCB  WASTE  MANAGEMENT 


[4M] 

WASTE  MANAGEMENT— PCBs  REGULATION 

(O.  Reg.  11/82) 


Reg.  575/84;  filed  September  7/84,  gazetted  Sept.  29/84. 


1.  In  this  Regulation, 

(a)  "hold"  includes  own,  possess  and  have  care  or  control  of  and 

"holder"  has  a  similar  meaning; 
(6)  "PCB"  means  any  monochlorinated  or  polychlorinated  biphenyl 

or  any  mixture  of  them  or  any  mixture  that  contains  one  or  more 

of  them; 

(c)  "PCB  equipment"  means  equipment  designed  or  manufactured 
to  operate  with  PCB  liquid  or  to  which  PCB  liquid  was  added  or 
drums  and  other  containers  used  for  the  storage  of  PCB  liquid; 

(d)  "PCB  liquid"  means, 

(i)  liquids,  other  than  liquids  used  or  proposed  for  use  for 
road  oiling,  containing  PCBs  at  a  concentration  of  more 
than  fifty  parts  per  million  by  weight, 
(ii)  liquids  used  or  proposed  for  use  for  road  oiling, 
containing  PCBs  at  a  concentration  of  more  than  five 
parts  per  million  by  weight,  and 
(iii)  liquids  made  contrary  to  section  6  by  diluting  liquids 
referred  to  in  subclause  (i)  or  (ii); 

(e)  "PCB  materials"  means  materials  containing  PCBs  at  a 
concentration  of  more  than  fifty  parts  per  million  by  weight 
whether  the  material  is  liquid  or  not; 

(/)  "PCB  waste"  means, 

(i)  PCB  equipment, 
(ii)  PCB  liquid,  or 
(iii)  PCB  material, 
but  does  not  include, 

(iv)  PCB  material  or  PCB  equipment  after  it  has  been 
decontaminated  pursuant  to  gviidelines  issued  by  the 

31  (Nov784)  1251  Canadian  Environmental  Law 
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8.  l(f)(iv) 


Ministry  of  the  Environment  or  instructions  issued  bv 
the  Director, 
(v)  PCB  equipment  that  is, 

(A)  an  electrical  capacitor  that  has  never  contained 
over  one  kilogram  of  PCBs, 

(B)  electrical,  heat  transfer  or  hydraulic  equipment 
or  a  vapour  diffusion  pump  that  is  being  put  to 
the  use  for  which  it  was  originally  designed  or  is 
being  stored  for  such  use  by  a  person  who  uses 
such  equipment  for  the  purpose  for  which  it  was 
originally  designed,  or 

(C)  machinery  or  equipment  referred  to  in  sub- 
subclause  (vi)(A),  or 

(vi)  PCB  liquid  that, 

(A)  is  at  the  site  of  fixed  machinery  or  equipment,  the 
operation  of  which  is  intended  to  destroy  the 
chemical  structure  of  PCBs  by  using  the  PCBs  as 
a  source  of  fuel  or  chlorine  for  purposes  other 
than  the  destruction  of  PBBs  or  other  wastes  and 
with  respect  to  which  a  certificate  of  approval  has 
been  issued  under  section  8  of  the  Act  after  the 
1st  day  of  January.  1981  specifying  the  manner 
in  which  PCB  liquid  be  processed  in  the  ma- 
chinery or  equipment,  or 
(B)  is  in  PCB  equipment  referred  to  in  sub-subclause 
(v)(B).  [O.  Reg.  575/84,  s.  1]    [4M-1] 

2.  PCB  waste  is  designated  as  a  waste.  [4jyj.2] 

3.-(l)  Every  site  containing  PCB  waste  and  PCB  related  waste  but  not 
contaimng  other  wastes  is  classified  as  a  PCB  waste  disposal  site 

levels  PCR?o!°"  ^'l'  "''^^  "l""^  "^^*^"  '"^^"^  "^^  '^-^--g  ^^^ 
levels  of  PCBs  or  waste  arising  from  a  spill  or  clean  up  of  PCB  liqi^d  or 

^^^"^'^-  [O.Reg.  575/84,  s.  2.]   Ws] 

P(^  »  ^7T,?!'^i°'  °^  ^  "^^'^^  ^'"^"^^  ''^^  «hall  keep  records  of  all 
PCB  waste  held  by  him  after  the  date  this  Regulation  comes  into  force. 
(2)  The  records  referred  to  in  subsection  (1)  shall  include, 

(a)  the  methods  and  times  at  which  the  PCB  waste  is  received  and 

delivered  to  and  from  the  site;  and 
ib)  where  PCB  waste  is  transported  to  and  from  the  site,  the 
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location  from  or  to  which  it  is  transported  and  the  person  by 

whom  it  is  transported, 
with  respect  to  any  delivery,  receipt  or  transport  of  PCB  waste  after  the 
date  this  Regxilation  comes  into  force,  and 

(c)  a  description  of  the  nature  and  quantities  of  the  PCB  waste; 

(d)  the  location  of  the  waste  disposal  site;  and 

(e)  the  methods  of  storage  of  the  PCB  waste, 

with  respect  to  all  PCB  wastes  at  the  waste  disposal  site. 

(3)  Every  operator  of  a  waste  disposal  site  shall  report  to  the  Director 
the  information  required  to  be  recorded  under  subsection  (2), 

(a)  by  telephone  immediately,  and  in  writing  within  three  days, 
after  a  PCB  waste  first  comes  on  the  site;  and 

(b)  in  writing  within  thirty  days  after  any  other  PCB  waste  is  taken 
to  or  from  the  site. 

(4)  A  record  of  a  PCB  waste  transfer  submitted  to  the  Ministry  under 
Regulation  313  of  Revised  Regulations  of  Ontario,  1980  satisfies  the 
requirements  of  clauses  (2)(6),  (c)  and  (d)  with  respect  to  the  PCB  waste 
referred  to  in  that  record. 

(5)  Two  years  after  an  operator  of  a  waste  disposal  site  gives  written 
notice  to  the  Director  that  he  has  ceased  to  be  a  holder  of  PCB  waste  he 
may  dispose  of  records  kept  under  subsection  (1). 

(6)  Subsection  (1)  does  not  apply  in  respect  of  PCB  waste  that  has  been 
finally  disposed  of  by  burial  before  the  1st  day  of  January,  1981.    [4M-4] 

5.— (1)  A  PCB  waste  disposal  site  is  exempt  from  the  provisions  of 
sections  27,  39  and  40  of  the  Act. 

(2)  The  exemption  set  out  in  subsection  (1)  is  subject  to  the  condition 
that, 

(a)  the  operator  of  the  site  report;s  to  the  Director  the  information 

required  to  be  recorded  under  subsection  4<2); 
(6)  the  operator  of  the  site  does  not  remove  or  permit  to  be  removed, 
(i)  PCB  waste  containing  over  fifty  litres  of  PCB  liquid 
except  in  accordance  with  the  written  instructions  of  the 
Director, 
(ii)  any  other  PCB  waste  except, 

(A)  in  accordance  with  written  instructions  of  the 
Director,  or 

(B)  to  a  waste  management  system  or  waste  disposal 
site  for  which  a  certificate  of  approval  has  been 

SUt..OnU-U«,e31(Nov784)  1253  Canadiw  EnvironaenUl  Law 


[4M-5]  Statutes  and  Regulations  s.  5(2)(b)(ii) 

issued  after  the  1st  day  of  January,  1981 
containing  terms  specifying  the  manner  in  which 
PCB  waste  may  be  stored,  handled,  treated, 
collected,  transported,  processed  or  disposed  of; 

(c)  where  there  is  any  PCB  liquid  in  electrical  equipment  or  other 
container  on  the  site,  the  operator  of  the  site  not  remove  the 
liquid  from  the  container  except, 

(i)  to   transfer    liquid    from    a   leaking   container   upon 

notifying  the  Director  of  the  transfer,  or 
(11)  pursuant  to  instructions  of  the  Director;  and 

(d)  no  certificate  of  approval  or  provisional  certificate  of  approval 
has  been  issued  with  respect  to  the  site  after  the  1st  day  of 
January,  1981,  specifying  the  manner  in  which  PCB  waste  may 
be  stored,  handled,  treated,  collected,  transported,  processed  or 
disposed  of. 

(3)  In  respect  of  a  PCB  waste  disposal  site  that  is  offered  for  sale  or 
lease  or  the  possession  of  which  is  otherwise  offered,  the  exemption  set 
out  in  subsection  (1)  is  subject  to  the  conditions  that, 

(a)  the  person  offering  to  sell,  lease  or  otherwise  give  possession 
notifies,  in  writing, 

(i)  the   prospective   purchaser,   tenant   or   person   taking 
possession,  of  the  existence  of  the  site  and  the  require- 
ments, in  law,  concerning  the  site,  and 
(ii)  the  Director,  of  the  sale,  lease  or  change  in  possession; 
and 
(6)  where  a  sale,  lease  or  change  of  possession  occurs,  the  purchaser, 
tenant  or  person  taking  possession  notifies,  in  writing,  the 
Director,  within  ten  days  after  the  sale,  lease  or  change  of 
possession,  of, 

(i)  the  location  of  the  site,  and 
(ii)  the  nature  and  quantity  of  PCB  waste. 

[O.  Reg.  575/84,  s.  3.]    [4M-5] 

6.  No  person  shall  dispose  of,  decontaminate  or  otherwise  manage  PCB 
waste  or  dilute  PCB  waste  that  is  in  the  form  of  a  liquid  except, 

(a)  in  or  to  a  waste  management  system  operating  under  a 
certificate  of  approval  issued  after  the  1st  day  of  January,  1981 
containing  terms  specifying  the  manner  in  which  PCB  waste 
may  be  stored,  handled,  treated,  collected,  transported,  proces- 
sed, diluted  or  disposed  of;  or 
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(6)  in  accordance  with  written  instructions  of  the  Director. 

[O.  Reg.  575/84.  s.  4]    [4M-6] 

7.  Every  person  storing  PCB  waste  shall  ensure  that  the  PCB  waste  is 
in  a  safe  and  secure  location  so  as  to  prevent  PCB  waste  coming  into 
contact  with  any  person  and  so  that  any  liquid  containing  PCBs  that  may 
escape  can  be  readily  recovered  and  will  not  discharge,  directly  or 
indirectly,  into  a  watercourse  or  groundwater.  [4M-7] 

8.  No  person  shall  have  at  a  waste  disposal  site  PCB  wastes  received 
by  the  person  after  this  Regulation  comes  into  force  unless, 

(a)  the  PCB  waste  was  delivered  to  the  waste  disposal  site  imder 
written  instructions  of  the  Director;  or 

(b)  the  waste  disposal  site  is  operated  under  a  certificate  of  approval 
containing  a  condition  referring  to  this  section  and  specifying 
the  circumstances  under  which  PCB  waste  may  be  accepted  at 
the  waste  disposal  site.  [4M-8] 


SUtm.  Ont^lMue  31  (Nov7M)  1255  Canadian  Environmental  Law 


APPENDIX  E 


DELISTING  APPLICATION  FORM 


DELISTING   APPLICATION   FORM 
FOR   HAZARDOUS   WASTES 

(Regulation  309,  R.R.O.  1980) 
Ontario  Ministry  of  the  Environment 


INSTRUCTIONS: 

,  Please  do  not  complete  the  attached  application  form 

until  you  have  reviewed  the  Delisting  Guidance  Manual 
for  Hazardous  Wastes 


Each  numbered  section  in  the  application  forms 
must  be  completed.  If  information  requested  is  not  clear, 
refer  to  the  Delisting  Guidance  Manual  (DGM).  Sections  of 
the  forms  which  do  not  apply  to  your  specific  appliction 
must  be  marked  not  applicable  (NA). 

Additional  space  is  required  to  complete  most  of  the  sections; 
please  attach  additional  sheets/documents  at  the  end  of  the 
application  forms  as  required,  identify  and  reference  these 
documents  as  Appendices  (A  to  Z)  in  the  application  forms. 


Please  submit  the  completed  delisting  application  to : 

Hazardous  Waste  Listing/Del isting  Unit 
Waste  Management  Branch,  Area  "M" 
Ontario  Ministry  of  the  Environment 
135St.Clair  Avenue  West 
Toronto,  Ontario. 
M4V  1 P5 


(Rev.0 12988) 


PART  A:  GENERATOR  IDENTIFICATION 

1 .  Generator  Registration  Number 

2.  initial  Delisting  Application 

3.  Revision/Update 


Name  of  Generator  (  corporate  name,  principal) 
4  Name  ( 


\]. 


5.  Address         ( )    prov.C 

Municipal  1ty(]^[ ^_)  Postal  Code   C_ 


6 


Waste  Generation  Site; 
7.         Site  Name     ( 


8,         Address         (  )  ProvX 


9.         Municipality  (  _)  postal  Code   C_ 


Names  of  contact  (for  clarification  or  for  additional  information)  (Please  print) 
Name  Position/Company  Telephone 


((2 


((    ) 


(2J. 


(<' 


Description  of  waste  to  be  considered  for  delisting  (Refer  to  your  MOE  registration) 


Waste  Class  (as  registered  by  MOE)  (       ^ 

Certification  of  Accuracy  and  Responsablllty 

I  certify  that  I  have  personally  examined  and  am  familiar  with  the  information 
submitted  in  this  document,  and  that  based  on  my  inquiries,  I  confirm  that 
the  submitted  information  is  true,  accurate  and  complete.  I  am  aware 
that  there  are  significant  penalties  for  submitting  false  information. 

Name  of  Company  Official  Position 

c  )(  ) 

Signature  Date 

(  )( ) 
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PART  B:  MANUFACTURING  PR0CE55E5 

1  •       Description  of  the  manufacturing  processes 

(including:  production  lines,  operation  cycle, surface  preparation 
and  diagrams).  (Include  additional  information  in  Appendices) 


Assessment  of  Hazardousness  ^^i"  '"  ^°^  by  check  or  na) 

Select  one  :       Approach  A__ 

Approach  B 

Special  Procedures. 


APPROACH  A:       (Include  additional  information  in  Appendices) 
3.  Material  inventory 


"^^  Material  present  in  waste  stream 

5.  Material  not  in  waste  stream 

6.  Other  considerations  


Test  results  of  representative  samples 
Number  of  samples 


8.  Specific  hazardous  constituents 

^-  Waste  characteristics  

10.  LEP  test  


11 .  Total  concentration  of  constituents  (Sch.4). 

12.  TOC 

13.  Total  oil/grease 


H. 


APPROACH  B:  (Include  additional  information  in  Appendices) 

Review  of  constituents  of  Appendix  C (  ) 


Test  results  of  representative  samples 
^^-  Number  of  samples   


16.  Specific  hazardous  constituents 

17.  Other  Appendix  C  constituents 
Hazardous  characteristics     


18. 

19.  LEP  test 

20.  TOC 


21-  Total  oil/grease 
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22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

30. 


31. 

32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 

40. 
41. 


SPECIAL  PROCEDURES:  Petroleum  Refining  wastes 

(Include  additional  information  in  Appendices) 


Test  results  of  representative  samples 
Number  of  samples 


(Fill  in  boxbyN^orNA) 


Waste  characteristics 

LEP  test 

TOC  


Total  oil/grease 
LEP/EP  test 


Constituent  of  special  industry 


Chromatograqhic  scanning  of  organics 
Additional  significant  toxic  constituents 


C_) 


SPEXIALPRQCEDURES:  wastes  from  Multiple  Waste  Treatment  Facilities 

(Include  additional  information  in  Appendices)       (Fill  in  box  by  check  or  NA) 


Generator  prescreening  and  waste  identification- 
Test  results  of  representative  samples 

Number  of  samples 


Waste  characteristics 

LEP  test   

TOC 

Total  oil  and  grease 

Cyanide  (total,  free,  leachable)  — 
Long  term  stability  (if  applicable) 
Other  Appendix  C  constituents 


Statistics  on  waste  types  received 
Quality  Control/Monitoring  program. 
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PARTC:   WASTE  STREAM 

1.       Waste  Stream  description 


(Include additional  information  in  Appendices) 


Waste  Class 
Physical  State 


Amount  generated 


Average  (units) 


PIN(TDGA) 
%  Solid 

Maximum  (units) 


Monthly 
Yearly  ^ 


B 


Waste  Sampling  Program 


(Include additional  information  in  Appendices) 

(Fill  in  box  by  v"  or  NA) 


Rationale  of  representative  sampling 

Time  variability  

Space  variability  


Description  of  sampling  equipment 
Description  of  sampling  techniques 
Sample  handling/documentation    _ 


Waste  analytical  methods 

1 1 .  Four  hazardous  waste  characteristics 

12.  Constituents 

13.  QA/QC  


PART  D  :     WASTE  MANAGEMENT  PRACTICES 

Description  of  waste  management  practices 

(include  additional  information  in  Appendices) 


Present  waste  management 

Planned  waste  management  for  delisted  waste 


